ABSTRACT
IMPACT OF REHABILITATION ON HEALTH RELATED QUALITY OF LIFE IN PATIENTS WITH HIP OSTEOARTHRITIS

INTRODUCTION
Hip osteoarthritis (OA) is a degenerative, progressive musculoskeletal system disease in adult individuals (1) . It is firstly characterized by both progressive articular cartilage loss (2, 3) and appositional new bone formation in the subchondral trabeculae at the joint margins (osteophytes) (3) . Hip OA is a disorder ubiquitous all over the world, specifically in the elderly. Because of differences in the definition of OA, such as those based on radiographs, symptoms, or self-report as well as differences in the characteristics of study samples, the estimated prevalence of hip OA greatly differs among studies. The prevalence rates are higher among studies that used the radiographic definition of OA than among studies that used the self-reported or symptomatic definition, varying from 0.9% to 45%. Both genders demonstrate similar prevalences at 11.6% for women and 11.5% for men.
Hip OA is a strongly disabling condition. A major symptom is pain, and as the disease progresses, the pain becomes permanent and more restricting (4) . Patients also complain about functional impairment in everyday activities, such as walking, stair climbing, car driving, and household and garden working, and they report symptoms of anxiety and depression. These limitations in physical activity and pain are further accompanied with a deterioration in quality of life (4) (5) (6) (7) . Hip OA has an unfavourable natural course as the intensity of symptoms and the degree of disability have a tendency to increase over time (8) .
During the initial stage of the disease, conservative treatments may significantly decrease pain, provide functional improvement, and enhance health related quality of life (HRQoL). In this context, the appropriate options for therapeutic management are physical therapy and physical exercise programmes. However, joint replacement is needed to manage the disease during the advanced stage (5) .
Although quality of life cannot be described with bodily symptoms or the absence of an illness, social and emotional perceptions have an impact on this concept (9) . HRQoL uses measurements of health outcomes that have been demonstrated to affect patients (7) . This concept is frequently applied to describe the impact of a disease or intervention on an individual, but studies have used more than one definition. The World Health Organization (WHO) defines quality of life as an individual's self-perception of life within the context of their living conditions, culture and values. HRQoL tools measure the influence of health status on life and encompass the physical, emotional and social dimensions of health (10) .
The aims of the present study were to evaluate the quality of life of patients with hip osteoarthritis and to estimate the impact of a comprehensive rehabilitation intervention on their HRQoL.
MATERIALS AND METHODS
This was a prospective, observational, descriptive study of 50 patients with hip OA. The patients were recruited from the services for physical medicine and rehabilitation of the Clinical Center Kragujevac. From September 2015 to December 2015, all patients with hip osteoarthritis were consecutively asked to participate in the study and referred to an outpatient rehabilitation intervention. The study was approved by the ethics committee of the Clinical Center Kragujevac. We explained the purpose, risks and benefits of the study to all patients, and they gave their verbal consent to participate.
The inclusion criteria were as follows: patients of either gender, patients aged greater than 40 years old and patients with primary hip osteoarthritis. The exclusion criteria were as follows: patients with concomitant systemic inflammatory rheumatic diseases; patients in the terminal stage of malignancy; patients with severe respiratory, heart or renal failure; patients with peripheral vascular diseases of the lower extremities; patients with psychiatric disorders and patients who refused to participate in the study.
The patients received the same comprehensive rehabilitation intervention. It consisted of physical therapy, which comprised pulsed electromagnetic field therapy (PEMF) and interferential current stimulation (IFS), and therapeutic exercises. The PEMF therapy was performed using a Magomil 2 (Electronic Design, Belgrade), which emits a low-frequency field. The intensity of the magnetic field was 20 mT, and its frequency was 99 Hz. All patients underwent a 30-minute treatment of PEMF therapy five times per week for a period of two weeks. IFS was delivered using an alternating current generator (IF53, PROXIMA, Niš) with a medium frequency. All patients received IFS therapy at a frequency from 1 to 100 Hz and at a tolerable intensity. It was applied once a day for 20 minutes, five times per week, over a two-week period.
indicates mild disability, from 5 to 7 indicates moderate disability, from 8 to 10 indicates severe disability, from 11 to 13 indicates very severe disability and equal or greater than 14 indicates extremely severe disability (11, 13) .
The statistical analyses were performed by using the statistical software package SPSS version 20.0 for Windows (SPSS Inc.). All domains of the SF-36 and Lequesne index were not normally distributed, and Wilcoxon's rank sum test was used to analyse the change in scores of both instruments before and after the rehabilitation intervention. Spearman's correlation coefficient was calculated as measure of the association intensity to assess the correlations among all domains of the SF-36 and Lequesne index. A non-parametric Mann-Whitney U test was used to compare differences between genders. The results are expressed as the means ± standard deviations. The alpha level for significance was set to p≤ 0.05.
RESULTS
The sample consisted of 50 patients whose mean age was 61.7±8.3 years (range from 47 to 75 years), and 56% of the patients were women. A total of 60% of the patients had received a secondary school education, 22% had a high school/university education and 18% had a primary school education. The mean duration of disease was 4.42±2.5 years (range from 1 to 10 years). Table 1 summarizes the mean, median, and interquartile range for each domain of the SF-36 and Lequesne index. After the comprehensive rehabilitation intervention, the SF-36 RP and RE subscale scores were significantly improved compared with the scores for these domains at
The therapeutic exercises involved flexibility (range of motion) exercises in conjunction with strength exercises that were intended to maintain or improve hip joint mobility and to increase the muscle strength of the hip joint stabilizer. The exercise therapy programme comprised an individual, physiotherapist-supervised session that lasted for 30 minutes five times per week over the two-week period.
The included patients were interviewed by the same physician before (baseline) and after rehabilitation (follow up). Socio-demographic and clinical data, such as gender, age, the level of education and the duration of disease, were collected for every patient through a personal interview. We used the 36-Item Short Form Health Survey (SF-36) to assess patient HRQoL. It is a generic instrument composed of 36 items that measures eight domains of health status by self-report. Physical functioning, physical role, bodily pain and general health perceptions are the four domains that estimate physical health. The other four domains, vitality, social functioning, emotional role, and mental health, evaluate mental health. As there is no total score, each domain is analysed individually and is scored from 0 to 100, where a lower score correlates with a lower health status (7, 11, 12) .
We also used the Lequesne algofunctional index to assess HRQoL among those with hip osteoarthritis. It is a disease-specific instrument that gathers information about symptoms and physical function. It is an 11-item questionnaire composed of three sections; five items address pain or discomfort, two items address the maximum distance walked and whether a walking aid is required and four items address activities of daily living. Each domain is scored from 0 to 8, and the sum of all items is the Lequesne index score, which ranges from 0 to 24. A higher score correlates with a poorer status of health. A total index score from 1 to 4 Table 3 shows significantly positive correlations of age and the duration of disease with all of the Lequesne domains. There were also significant negative correlations between education and all of the Lequesne subscales. There were no statistically significant differences in all of the Lequesne domains before and after rehabilitation between women and men.
DISCUSSION
In our study, the mean age of patients with hip OA was 61.7±8.3 years, which was similar to the mean age reported in other studies. The majority were women, corresponding to the sex distribution of cohorts from other studies (7, (14) (15) (16) (17) (18) (19) . The education level of our patients was, on average, higher than that of patients in other studies; the majority of the populations from those studies had completed up to primary school (14, 15, 17) or were illiterate (17, 18) . The average duration of hip OA in our group of patients was 4.42 ± 2.5 years, which was similar to that reported by Boutron et al. (5.4 ± 4.8 years; n=1581) and other studies (15, 17, 18) .Before rehabilitation, our patients showed low baseline. For the SF-36, the RE and RP domains achieved the largest improvement, while the GH domain showed the smallest improvement. For the Lequesne index, the pain domain showed the most significant improvement. All health dimensions of the SF-36 and Lequesne index showed significant improvement after intervention as observed in table 1.
We also investigated the associations of all of the SF-36 subscales with all of the Lequesne subscales before and after comprehensive rehabilitation intervention. As shown in table 2, before rehabilitation, we found that the Lequesne ADL subscale was better correlated with the SF-36 PF subscale (rho=−0.908) than the rest of the SF-36 subscales. The total Lequesne score was highly correlated with the SF-36 PF subscale (rho=−0.895) after rehabilitation. The Pearson correlation coefficients were negative between the Lequesne subscales and the SF-36 subscales, indicating that the scores decreased with improvements in HRQoL. All associations were highly correlated, but only the correlations between the Lequesne ADL subscale and the SF-36 RP before rehabilitation and between the Lequesne pain subscale and the SF-36 RP after rehabilitation were statistically significant. (11), a significant positive correlation only existed between age and the Lequesne distance subscale, indicating that the correlations of age with the other subscales were not significant. Education showed significant negative correlations with all of the Lequesne subscales in our study and in the study by Nadrian et al. (17) . Moreover, we found significant positive correlations between the duration of disease and all of the Lequesne subscales before and after rehabilitation, while Nadrian et al. (17) observed a significant positive correlation between the pain domain and the total Lequesne score and also between the Lequesne distance and ADL subscale scores. In a study by Basaran et al. (18), age, education and the duration of the disease did not show significant correlations with all of the Lequesne subscales.
CONCLUSION
According to the results of this study, patients with hip OA had a substantially low HRQoL. This study also showed significant improvements in all health dimensions of patients who underwent an outpatient, comprehensive rehabilitation intervention, as evaluated by both the generic SF-36 and disease-specific Lequesne index for hip OA.
average scores for the RP, RE and BP domains of the SF-36. In fact, the average SF-36 RP domain score reported in this study was lower than that recorded in other studies (12, 14, (20) (21) (22) (23) , while Krauss et al. reported the highest score for this domain (5) . After rehabilitation, the SF-36 RP domain showed the greatest improvement, followed by the RE domain. These results were consistent with the results of other studies (19, 20) , although one study observed lower scores in the SF-36 RP domain after rehabilitation (23) . The SF-36 RS domain showed the largest improvement after rehabilitation; this finding contradicted the results observed in other studies (14, 19, 23) , with some studies reporting high scores for that domain before rehabilitation (1, 12) . Generally, hip OA patients receive low scores for the SF-36 BP domain (1, 12, 14, 15, (19) (20) (21) (22) (23) (24) , which was in accordance with our results; thus, after rehabilitation, this was one of the domains that showed moderate improvement in our patients, although other studies reported that this domain showed the greatest improvement (14-16, 20, 23, 25) . A Cochrane review from 2014 (26) included nine studies (549 patients) and showed that exercise therapy reduces pain and improves physical function immediately after treatment. After rehabilitation, there was a significant improvement in the SF-36 VT domain; this finding was in agreement with the results from other studies (6, 23) . This domain was the second highest in score, immediately after the RE domain. After rehabilitation, statistically significant improvements were shown in all SF-36 domains (20, 24) .
Before rehabilitation, our patients scored an average total Lequesne index score of 16.5 ± 7.7 (extremely severe). Similar studies demonstrated serious disability in their study populations with total Lequesne scores that ranged from 10.51 to 13.67 (11, 14, 17, 18) . In our study, the worst score for the Lequesne index was in the ADL domain; this was also reported in the study by Konstantinidis et al. (11) . However, in the studies by Basaran et al. (18) and Nadrian et al. (17) , the pain domain showed the worst score. After rehabilitation, statistically significant improvements were observed in all domains of the Lequesne index.
Before rehabilitation, our results showed that the Lequesne ADL domain was most significantly correlated with the SF-36 PF domain; however, Konstantinidis et al. (11) found that the strongest significant correlation existed between the Lequesne ADL domain and the SF-36 SF domain. The correlations among all other subscales in the present study were significant and negative, whereas in the aforementioned study, the correlations among the other subscales were also negative but not statistically significant. In a study by Basaran et al., all of the Lequesne subscales showed a moderate correlation with the SF-36 PF and BP subscales, but the relationships lacked statistical significance (18) .
Our study also noted that there were significant positive correlations between all of the Lequesne subscales (except for pain after rehabilitation) and the age of the patient, which was confirmed in the study by Nadrian et al. (17) . According to the results from Konstantinidis
